2 


In the Claims : 

Please cancel claim 1 1 . 

12. (Previously Amended) An apparatus for handling a pair of sheet metal workpieces to 
be welded, comprising: 

a first workpiece holder; 
a second workpiece holder; 

wherein the first and second workpiece holders are positioned so that an edge of 
one of the pair of sheet metal workpieces is in contact with, or separated a gap from, an 
edge of the other sheet metal workpieces; 

a backing element disposed on a first side of the sheet metal workpieces; and 

a spherically shaped squeeze roller, disposed on a second side of the sheet metal 
workpieces opposite the first side and substantially aligned with the backing element; 

wherein force selectively applied to the squeeze roller will cause plastic 
deformation of one of the pair of sheet metal workpieces and thereby cause the deformed 
sheet metal workpiece to extend into the gap. 

13. (Previously Added) The apparatus of claim 12, wherein the squeeze roller is mounted 
on a support to permit rotation in any direction. 

14. (Previously Added) The apparatus of claim 13, wherein the support forms an acute 
angle with a plane formed by the sheet metal workpieces. 

15. (Previously Added) The apparatus of claim 14, further comprising a workpiece brake 
that can be selectively actuated into contact with one of the sheet metal workpieces and 
thereby cause the contacted sheet metal workpiece to be clamped between the backing 
element and the workpiece brake. 

16. (Previously Added) The apparatus of claim 15, wherein the workpiece brake is 
disposed at an acute angle relative to the contacted sheet metal workpiece. 
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17. (Previously Added) The apparatus of claim 16, further comprising: 

a gap sensing device for sensing the width of the gap adjacent the squeeze roller; 

a controller for controlling the amount of force applied to the squeeze roller as a 
function of the gap adjacent the squeeze roller, thereby controlling the gap between the 
sheet metal workpieces. 

18. (Previously Added) The apparatus of claim 17, further comprising a gap position 
sensor for determining the position of the gap after deformation, and a welding machine 
guide operably connected to the gap position sensor, wherein the welding machine guide 
guides the welding machine relative to the gap using input from the gap position sensor. 

19. (Previously Added) The apparatus of claim 13, further comprising a workpiece brake 
that can be selectively actuated into contact with one of the sheet metal workpieces and 
thereby cause the contacted sheet metal workpiece to be clamped between the backing 
element and the workpiece brake. 

20. (Previously Added) The apparatus of claim 19, wherein the workpiece brake is 
disposed at an acute angle relative to the contacted sheet metal workpiece. 

21. (Previously Added) The apparatus of claim 13, further comprising: 

a gap sensing device for sensing the width of the gap adjacent the squeeze roller; 

a controller for controlling the amount of force applied to the squeeze roller as a 
function of the gap adjacent the squeeze roller, thereby controlling the gap between the 
sheet metal workpieces. 
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22. (Previously Added) The apparatus of claim 13, further comprising a gap position 
sensor for determining the position of the gap after deformation, and a welding machine 
guide operably connected to the gap position sensor, wherein the welding machine guide 
guides the welding machine relative to the gap using input from the gap position sensor. 

Please cancel claims 23 and 24. 

25. (Presently Amended) The apparatus of claim 11, further comprising An apparatus for 
handling a pair of sheet metal workp ieces to be welded, comprising: 

a first workpiece holder; 

a second w ork piece holder; 

wherein the first and second w ork piece holders are position ed so that an edge of 
one of the pair of sheet metal worknieces i* in contact with, or separated by a gap from, 
an edge of the other sheet metal w orkpieces; 

a har.kin p element d is posed on a first side of the sh eet metal workpieces; aad 

« s queeze roller, disposed on a seco nd side of the sheet metal workpieces opposite 
the first side and substantially aliened with t he ba c king eleme nt, wherein the squeeze roller 
is formed as a body symmetrical in rotati o n and wherein force selectively applied to the 
s queeze roller will cause plastic deformati o n of one of the pair of sheet metal workpieces 
and thereby cause the deformed she e t metal workpiece to extend into the gap; 

a gap sensing device for sensing the width of the gap adjacent the squeeze roller; 

and 

a controller for controlling the amount offeree applied to the squeeze roller as a 
function of the gap adjacent the squeeze roller, thereby controlling the gap between the 
sheet metal workpieces. 
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26. (Presently Amended) Tho apparatus of claim 11, further comprising An apparatus for 
handling a pair of sheet metal workpieces to h e welded, comprising: 

a first workpiece holder; 

a second workpiece holder; 

wherein the first and second workpiece holders are p ositioned so that an edge of 
one of the pair of sheet metal workpieces is in c ontact with, or separated by a gap from, 
an edge of the other sheet metal workpieces; 

a backing element disposed on a first side of th e sheet metal workpieces; 

a sq ueeze roller, dis posed on a second side of the sheet metal workpie ces opposite 
the first side and substantially aligned wi th the backing element wherein the squeeze roller 
is formed as a body symmetrical in rotation, and wherein force selectively applied to the 
s queeze roller will cause plastic deformation of on e of the pair of sheet metal workpieces 
and thereby cause the deformed sheet metal workpiece to extend in to the gap; 

a gap position sensor for determining the position of the gap after deformation^ 

and 

a welding machine guide operably connected to the gap position sensor, wherein 
the welding machine guide guides the welding machine relative to the gap using input from 
the gap position sensor. 


Please cancel claims 27 and 28. 


29. (Previously Amended) An apparatus for handling a pair of sheet metal workpieces to 
be welded, comprising: 

a first workpiece holder; 

a second workpiece holder; 

wherein the first and second workpiece holders are positioned so that an edge of 
one of the pair of sheet metal workpieces is in contact with, or separated a gap from, an 
edge of the other sheet metal workpieces; and 

means for plastically deforming one of the sheet metal workpieces, wherein the 
means can be selectively applied to cause that sheet metal workpiece to extend into the 
gap, and wherein the means includes a backing element disposed on a first side of the she 
metal workpieces, and a spherically shaped squeeze roller that is mounted on a support 
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permit rotation in any direction and disposed on a second side of the sheet metal 
workpieces opposite the first side and substantially aligned with the backing element, 
wherein force selectively applied to the squeeze roller will cause plastic deformation of 
one of the pair of sheet metal workpieces and thereby cause the deformed sheet metal 
workpiece to extend into the gap. 

Please cancel claim 30. 

3 1 . (Presently Amended) The apparatus of claim 28, further comprising An apparatus for 
handling a pair of sheet metal workpieces t o be welded, comprising: 

a first workpiece holder; 

a second workpiece holder; 

wherein the first and second workpiece holder s are positioned so that an edge of 
one of the pair of sheet metal workpieces is in c o ntact with, or separated by a gap from, 
an edge of the other sheet metal workpieces: 

means for plastically deformi n g one of th e sheet metal workpieces, wherein said 
means for plastically deforming one of the shee t metal workpieces can be selectively 
ap plied to cause that sheet metal workpiece to ext end into the gap, wherein the means for 
plastically deforming one of the sheet metal w orkpieces includes a backing element 
disposed on a first side of the sheet metal work p ieces. and a squeeze roller disposed on a 
second side of the sheet metal workpieces opposi t e the first side and substantially aligned 
with the hacking element; 

wherein the squeeze roller is formed as a body symmetrical in rotation, and 
wherein force selectively annlied to the squeeze roller will cause plastic deform ation of 
one of the pair of sheet metal workpieces and th ereby cause the deformed sheet metal 
workpiece to extend into the gap; 

a gap sensing device for sensing the width of the gap adjacent the squeeze roller; 

and 

a controller for controlling the amount of force applied to the squeeze roller as a 
function of the gap adjacent the squeeze roller, thereby controlling the gap between the 
sheet metal workpieces. 
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32. (Presently Amended) The apparatus of claim 28, further comprising An apparatus for 
handling a pair of sheet metal workpieces to be welded, comprising : 

a first workpiece holder: 

a second workpiece holder: 

wherein the first and second workpiece holders are positioned so that an edge of 
one of t he pair of sheet metal workpieces is in contact with, or separated by a gap from, 
an edge of the other workpieces: 

means for plastically deforming one of the sheet metal workpieces, wherein said 
means for plastically deforming one of the workpieces can be selectively applied to cause 
that shee t metal workpiece to extend into the gap, wherein the means for plastically 
deforming one of the sheet metal workpieces includes a backing element disposed on a first 
side of th e sheet metal workpieces. and a squeeze roller disposed on a second side of the 
workpieces opposite the first side and substantially aligned with the backing element: 

wherein the squeeze roller is formed as a body symmetrical in rotation, and 
wherein force selectively applied to the squeeze roller will cause plastic deformation of 
one of th e pair of sheet metal workpieces and thereby cause the deformed sheet metal 
workpiece to extend into the gap: 

a gap position sensor for determining the position of the gap after deformation^ 

and 

a welding machine guide operably connected to the gap position sensor, wherein 
the welding machine guide guides the welding machine relative to the gap using input from 
the gap position sensor. 

Please cancel claim 33. 
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34. (Previously Amended) An apparatus for handling a pair of sheet metal workpieces to 
be welded, comprising: 

a first workpiece holder; 
a second workpiece holder; 

wherein the first and second workpiece holders are positioned so that an edge of 
one of the pair of sheet metal workpieces is in contact with, or separated a gap from, an 
edge of the other workpieces; 

a pair of backing elements disposed on a first side of the sheet metal workpieces; 

and 

a pair of squeeze rollers, disposed on a second side of the workpieces opposite the first 
side and substantially aligned with the backing elements, wherein the squeeze rollers are 
spherically shaped, and wherein force selectively applied to the squeeze rollers will cause 
plastic deformation in the pair of sheet metal workpieces and thereby cause the sheet 
metal workpieces to extend into the gap. 

35. (Previously Added) The apparatus of claim 34, wherein each of the squeeze rollers is 
mounted on a support to permit rotation in any direction. 

Please cancel claims 36-38. 

39. (Presently Amended) Th e method of claim 38, further comprising the step of A 
method for welding a pair of sheet metal workpieces with a butt joint, comprising the 
steps of: 

positioning the first and second workpieces so that an ed ge of one of the pair of 
sheet metal workpieces is substantially in contact with an edge of the other of the pair of 
workpieces; 

plastically deforming at least one of the workpieces with a squeeze roller before or 
in a welding zone to reduce a width of anv gap present between the first and second 
workpieces. wherein the at least one workpiece is plastically de formed in a region of the 
workpiece immediately adjacent to the edge of the workpiece; 
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p^-p ^ cgnee^e roller alon r - j ™"t of nnv desired curve form in a manner such 
tw the pl^tio defo^o. produced is substantial l y deponent on the force, acting on the 
s queeze roller and is substantial l y ind e pend ent of the line of the joint, 
w,»ldin p the worknieees together a t the j oint w ith a laser; and 
guiding the laser so as to track the position of the gap resulting from the plastic 
deformation. 

Please cancel claim 40. 

41. (Presently Amended) Hi e m e thod of claim 10, furt he r rnmpr bing the ct n p - of A 
^thod for handli^ « P - of sheet metal workpieces to h e welded com prising the steps 

of 

r ^cirint,in p the first and second workpieces so that an edge of one of the pair of 
.wt metal worlpWe. " ^sta^U y in contact with an edge of the other of the pair of 

workpieces; 

r w;.,n Y ^forming at W on. of the workpieces with a squeeze roller along the 
ed pe that, is sub^nt; a 11v in conta ct w ith the ot her workpiece to reduce a width of any gap 
pr^nt hetwee- the first and sec™H work pieces. wherein the plastic deformation occurs 

before or in a welding zone: 

r ,i,tinp the sq ueeze ro »er alon g the ed P e in a manner such that the plastic 
^formation nr o*™* " substantia ll y dependent on the force acting on t he sq ueeze roller 
and is substantially indep endent of the line of the joint; 

sensing the width of the gap adjacent the squeeze roller with a gap sensing device; 

and 

controlling the amount offeree applied to the squeeze roller as a function of the 
gap adjacent the squeeze roller, thereby controlling the gap between the sheet metal 

workpieces. 

42. (Presently Amended) The method of cl a im 10, fi i rt hn r rouipi iaing th n . to p of A 
method for handling „ pair of shee t metal workp ieces to be welded, comprising the steps 

of: 


10 


positioning the first and second workpieces so that an edge of one of the pair of 
sheet metal workpieces is substantially in contact with an edge of the other of the pair of 
workpieces; 

plastically deforming at least one of the workpieces with a squeeze roller along the 
edge that is substantially in contact with the other workpiece to reduce a width of any gap 
present between the first and second workpieces, wherein the plastic deformation occurs 
before or in a welding zone: 

guiding the squeeze roller along the edge in a manner such that the plastic 
deformation produced is substantially dependent on the force acting on the squeeze roller 
and is substantially independent of the line of the joint: 

determining the position of the gap after deformation using a gap position sensor; 

and 

guiding a welding machine operably connected to the gap position sensor, wherein 
the welding machine guide is guided relative to the gap using input from the gap position 
sensor. 


